Pharmacokinetics of heparin and low molecular weight heparin.
After parenteral injection, heparin is removed from the blood via two mechanisms, saturable and non-saturable. The saturable mechanism represents clearance by the reticuloendothelial system and endothelial cells, to which heparin binds with a high affinity. The non-saturable mechanism is represented by renal excretion. The contribution of the two mechanisms to the clearance of heparin varies according to the dose delivered and the molecular weight of the heparin preparation. At low doses, unfractionated heparin (UH) is removed mainly via the saturable mechanism, while at higher doses the contribution of the non-saturable mechanism to its clearance becomes pre-eminent. This model accounts for the major pharmacokinetic properties of UH. After bolus intravenous injection of low doses, UH disappears from the blood exponentially with a dose-dependent half-life; at higher doses, UH disappears with a concave-convex pattern. Under continuous intravenous infusion there is a non-linear relationship between the dose of UH injected and the steady-state plasma concentration. After subcutaneous injection, the bioavailability of the anti-factor Xa activity increases with the dose delivered and tends toward 100% at high doses. In contrast, low molecular weight heparins (LMWH) are mainly removed by non-saturable renal excretion. This explains the dose independence of the pharmacokinetic parameters of LMWH, the excellent bioavailability of the subcutaneous route at any dose, and the prolongation of LMWH half-life in cases of chronic renal insufficiency. However, the model does not explain the large interindividual variability of the pharmacokinetic parameters of both UH and LMWH.